METHODS
level meter at a distance of 1cm (FIG.2) . As the water volume in the level meter increased from 0 to 200ml, electric capacitance between the mercury column and the platinum wire increased linearly from 30 to 150pF. The change in electric capacitance was recorded with a pen writing oscillograph utilizing the frequency modulation. This method made it possible to record changes in the calf volume continuously under the pressure applied.
In parallel with the electrical recording, the meniscus level was directly read on the scale every 30 sec.
The pressure of 160mmHg (30-40mmHg higher than the maximum arterial pressure of the two subjects) was applied to the plethysmograph from the pressure reservoir 1 (FIG.1) to collapse the blood vessels and to squeeze out blood from the enclosed part of the calf. At the end of 2-min period of compression, the calf volume was read directly on the scale of the level meter.
In the present report, this volume is referred to as "reduced calf volume" in the same sense as the "reduced arm volume" proposed by KROGH, LANDIS, and TURNER3 
RESULTS
Effect of water drinking on extravascular fluid volume of calf. In order to measure the amount of increase in extravascular fluid volume after water drinking, changes in reduced calf volume during 13-or 15-min period were determined successively in Subject 1 (T. U.). No change was observed during the 13-min period immediately after the drinking as shown in FIG.3 . A distinct increase in extravascular fluid volume occurred for the 15-min period between 15 and 30min of ter water drinking.
In the next 15-min period the extravascular volume still increased, reaching to a cumulative amount of 7.2 ml to the calf volume of 1340ml. However, a slight decrease was observed in the succeeding 15-min period. The mean rate of capillary filtration was found to be maximum during the 15-min period between 15 and 30min after water drinking.
In contrast to the results after water drinking, no appreciable increase in extravascular fluid volume was observed within 47 min of ter drinking 0.9% saline.
This fact indicates that ingestion of saline did not induce any measurable transcapillary movement of fluid. in FIG.4 , CFC was calculated on the assumption that the increase in capillary pressure was 80% of the increase in venous congestion pressure.
In Subject 1 (T. U.), CFC was 0.0030ml per min per 100 ml of calf per mmHg before water drinking and 0.0029 after drinking. In Subject 2 (T. Y.), CFC was 0.0033 before as well as after water drinking. CFC appeared not to be modified by water ingestion. These values obtained for CFC of the human calf are nearly the same as those in the forearm: 0.00372), 0.0038, and 0.00454) ml per min per 100ml of forearm per mmHg increase in capillary pressure.
The increase in effective filtration pressure after water drinking was calculated by dividing the observed rate of filtration ( Plasma osmotic pressure and plasma protein concentration. After drinking water of 1% of body weight, there was a fall in total osmotic pressure of plasma as shown in FIG.5 . This fall lasted until 20-40min after the drinking. The falling phase of the total osmotic pressure coincided with the increasing phase of reduced calf volume. The maximum fall was 4-6mOsm/KgH2O. If we assume that the total body fluid, which initially composes 62% of body weight and has an osmotic pressure of 300mOsm/KgH2O, is diluted by water of 1% of body weight, the osmotic pressure will be decreased by 5mOsm/ KgH2O. This is in agreement with the present experimental results. Similar results were obtained by BALDES and SMIRK1) who observed a decrease in plasma osmotic pressure amounting to 10 milliosmols per liter after ingesting 1 liter of water in subjects weighing 64-75kg.
Allowing that the maximum fall is proportional to the amount of ingested water, the present value (4-6mOsm/KgH2O after drinking 600-650ml of water) agrees well with their result.
Ingestion of isotonic saline did not induce any significant change in the total osmotic pressure of plasma (FIG.5) .
The of 4 measurements in the two subjects after water drinking. The same degree of decrease was observed in 4 measurements in the two subjects after saline drinking.
The corresponding decrease in the plasma colloid osmotic pressure was calculated as 2.2mmHg, based upon the empirical equation described by LANDIS and PAPPENHEIMER5):
where ƒÎ=colloid osmotic pressure in mmHg; C=plasma protein concentration in g/100ml.
DISCUSSION
The amount of transcapillary filtration, which occurred in the human calf after water drinking, was measured directly in the present study.
Based upon the results obtained, it is possible to estimate the amount of fluid which accumulated transiently in the extravascular space of the whole body. FIG.3 shows the accumulation of 7.2ml of water in 1340ml of the calf of Sub ject 1 (T. U.) of ter drinking 650 ml of water.
If a uniform distribution of extravascular fluid throughout the body mass (specific gravity: 1.07, body weight: 65kg) is assumed, the amount of extravascular fluid accumulated in the whole body is calculated as 330ml.
The experiments most relevant to the present work are those reported by SMIRK7). He observed, in human subjects, an increase in leg weight of ter water drinking.
In spite of the complication of the possible changes in the vasomotor tone in the leg weight measurement, he could detect an increase in AND K. MATSUDA 
SUMMARY
The rate of outward capillary filtration induced by water drinking was measured by means of the pressure plethysmography in the calf of two healthy young men. The maximum rate of filtration was 0.026 and 0.024ml/min/100 ml calf after drinking water of 1% of body weight. Ingestion of 0.9% saline, however, caused no such fluid movement. Capillary filtration coefficient (CFC) of calf, estimated at the same time, was 0.0030 and 0.0033ml/min/100ml calf/ mmHg.
From these data, the maximum increase in effective filtration pressure after water drinking was estimated to be 8.7 and 7.3mmHg.
No change in calf blood flow and CFC was observed of ter water drinking.
The decrease in plasma protein. concentration was 0.4g/100ml, corresponding to 2.2mmHg fall of plasma colloid osmotic pressure.
The plasma osmolality was decreased by 4 and 6mOsm/KgH2O of ter water drinking, but remained unchanged of ter saline drinking.
It was concluded that a decrease in crystalloid osmotic pressure caused the observed fluid movement.
